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TITLE OF THE INVENTION 

EVAPORATION MASK, METHOD OF FABRICATING ORGANIC ELECTROLUMINESCENT 
DEVICE USING THE SAME, AND ORGANIC ELECTROLUMINESCENT DEVICE 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Japanese Application No. 2002-347977, filed 
November 29, 2002, in the Japanese Intellectual Property Office, the disclosure of which is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates to an evaporation mask, and, more particularly, to an 
evaporation mask in which the pitch between adjacent apertures can be kept even when a 
tension is applied, a method of fabricating an organic electroluminescent (EL) device using the 
evaporation mask, and an organic EL device manufactured using the above method. 

2. Description of the Related Art 

[0003] EL devices, which are spontaneous light-emitting display devices, provide a wide 
viewing angle, good contrast, and a high response speed. Accordingly, much attention is being 
focused on EL devices because they can be used as a next-generation display device. 

[0004] EL devices are classified as inorganic EL devices or organic EL devices, depending 
on what material is used to form a light-emitting layer. Organic EL devices have a higher 
brightness and faster responsivity than inorganic EL devices, and can provide color display, so 
they are presently being more actively developed. 

[0005] Organic EL devices include first electrodes formed in a predetermined pattern on a 
transparent insulating substrate, an organic film formed on the first electrodes by vacuum 
evaporation, and second electrodes formed on the organic film such that the first and second 
electrodes cross each other. 
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[0006] In the manufacture of the organic EL devices having such a structure, the first 
electrodes are typically formed by patterning indium tin oxide (ITO) using a photolithographic 
method. 

[0007] Such a photolithographic method can be used before an organic film is formed, but 
causes a problem when it is used after an organic film is formed. Because the organic film is 
very sensitive to water, it must be thoroughly isolated from water both while being fabricated and 
after the fabrication. Consequently, a photolithographic method including an exposure to water 
during pealing-off and etching of a resist is not suitable for patterning the organic film and the 
second electrode layer. 

[0008] This problem is usually solved by vacuum-depositing an organic light emissive 
material for the organic film and a material for the second electrode layer using a patterned 
mask. In particular, the second electrode layer can be patterned using a cathode separator, but 
it is known that a vacuum evaporation method using an evaporation mask is the most 
appropriate way to pattern a low molecular organic film. 

[0009] A technique of patterning an organic film or a second electrode layer using a mask is 
very important in the manufacture of full-color organic EL devices. 

[0010] Examples of conventional full-color organic EL device coloring methods include a 
three-color independent evaporation method, in which red (R), green (G), and blue (B) color 
pixels are independently deposited on a substrate, a color conversion method (CCM), in which a 
color conversion layer is formed on a light emissive surface using a blue light source, and a 
color filtering method, which uses a white light source and a color filter. The three-color 
independent evaporation method has attracted much attention because it is simple to perform, 
and provides a high color purity and efficiency. 

[0011] In the three-color independent evaporation method, the R, G, and B color pixels are 
independently deposited on a substrate using an evaporation mask. Here, the evaporation 
mask must be made of a material with a low thermal expansion coefficient in order to prevent 
thermal deformation, and also must be magnetic if the evaporation mask is to be adhered to the 
substrate using a magnet. More importantly, the evaporation mask must be highly accurate. In 
particular, the positions of deposited pixels, that is, the widths of pattern apertures, must be 
highly accurate, and a high accuracy of a total mask pitch is also required. For example, if an 
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organic EL device must have a high fineness of 130ppi or greater and an aperture efficiency of 
50% or greater, deviation in the widths of apertures of the evaporation mask must not exceed 
±5pm, and deviation in the total mask pitch must not exceed llOpm. 

[0012] As shown in FIG. 1 , an evaporation mask 10 used to deposit an organic film or 
electrodes when fabricating an organic EL device is typically supported by a frame 20, so that 
the evaporation mask 10 is drawn taut. In the mask 10, a plurality of mask units 12, allowing a 
single organic EL device to be formed thereon, are formed on a single metal thin plate 11. 

[0013] Because the evaporation mask 10 is thinly formed and minutely patterned, if it is used 
without any treatment, some parts of it may droop, preventing accurate patterning. Accordingly, 
as shown in FIG. 1, optimal tension in the x- and y-axis directions is applied to the evaporation 
mask 10 to obtain a predetermined accuracy of a total pitch (Pt), and the taut evaporation mask 
10 is coupled to the mask frame 20. Upon coupling, it is important to not change the Pt 
accuracy. The coupling of the evaporation mask 10 to the mask frame 20 can be achieved by 
various methods such as using an adhesive, laser welding, or resistance welding. 

[0014] Each of the mask units 12 includes a pattern of apertures. As shown in FIG. 1, each 
of the mask units 12 may have strip-like apertures elongated in the y-axis direction. However, 
the tension makes it difficult for the outermost apertures of each of the mask units 12 to 
maintain a predetermined level of accuracy. 

[0015] FIG. 2 is a cross-section of a mask unit 12 taken along line l-l of FIG. 1, which shows 
apertures 13 formed in the mask unit 12. As shown in FIG. 2, a shielding portion 14 is provided 
between adjacent apertures 13, and outermost apertures 13a are each defined by a shield 
portion 14 and a rib 15 between adjacent mask units. 

[0016] As shown in FIG. 2, if tension is applied to the evaporation mask 10 having the 
apertures 13 in the x- and y-axis directions as shown in FIG. 1 , an edge portion 15a of the rib 15 
may curve upward. Such deformation of the edge portion 15a of the rib 15 degrades the 
accuracy of the widths of each of the outermost apertures 13a. Hence, the accuracy of 
deposition performed on an organic emissive film through the outermost apertures 13a is 
degraded, and, consequently, accurate patterning of the organic emissive film is not 
accomplished outside a panel. If an edge of a rib between adjacent mask units is deformed, the 
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deformed rib contacts the organic emissive film, thus generating a defect such as a dark point or 
a pixel short-circuit on the perimeter of a panel. 

[0017] As shown in FIG. 3, this problem affects the outermost mask units more than other 
mask units, thus degrading the accuracy of the total mask pitch. 

[0018] In other words, as shown in FIG. 3, particularly, mask units 12a and 12b located at the 
outermost sides in the direction perpendicular to the direction of the length of apertures 13, that 
is, in the x-axis direction where tension is applied, may be deformed more seriously than other 
mask units 12 due to the tension applied in the x-axis direction. Accordingly, the accuracy of a 
total pitch (Pt), the gap between a line 16a connecting the edges of the outer ribs of the mask 
units 12a and a line 16b connecting the edges of the outer ribs of the mask units 12b, 
decreases, resulting in degradation of the accuracy of patterning of the mask units 12. 

[0019] A mask that overcomes the problem of the deformation of strips that form slits due to 
thermal expansion of the mask is disclosed in Japanese Patent Publication No. 2001-247961. 
The disclosed mask includes a mask portion and a screen portion. The mask portion is an 
evaporation mask used to form a patterning film on a substrate by evaporation, and has 
partitions for defining a plurality of first apertures. The screen portion contains a magnetic 
material and has a plurality of second apertures smaller than the first apertures. The second 
apertures are disposed on the first apertures of the mask portion. 

[0020] Japanese Patent Publication No. 2001-273979 discloses the structure of a magnetic 
mask. Japanese Patent Publication No. 2001-254169 discloses an evaporation mask frame 
assembly in which a patterned mask masks a deposition area while adhering closely to a 
material to be deposited, and has fine gaps and fine patterns. The fine patterns of the patterned 
mask are supported by fine ribs. 

[0021] These disclosed masks adhere closely to a material to be deposited because they are 
formed of a magnetic material. However, these masks still have a problem of losing accuracy 
due to the deformation of the outermost apertures during a tensing operation. 

[0022] Japanese Patent Publication No. 2002-9098 discloses a pattern forming apparatus for 
preventing a pre-formed film on a substrate from being damaged due to a mask coming partially 
off of a frame due to a thermal expansion during evaporation. The pattern forming apparatus 



4 



Docket No.: 1670.1019 



includes a support which is formed to be larger than the mask, and has a dent portion onto 
which the mask is seated. The support prevents a mask from becoming rippled due to thermal 
expansion during the formation of a film. Also, by forming a magnetic element on the side of the 
mask facing away from the support, the magnetic element makes the mask closer to the 
substrate so that a space between the mask and the support is created. This space contributes 
to cooling the mask. 

[0023] However, because the disclosed mask having slits is not firmly supported by the 
frame, the location of the mask cannot be accurately controlled. In particular, in the case of 
organic EL devices that must have very thin evaporation masks to accomplish highly accurate 
patterning, the location of the evaporation mask may be changed during evaporation. 

[0024] Japanese Patent Publication No. 2002-8859 discloses a pattern forming apparatus for 
preventing a mask from being expanded by heat during the formation of a film, in which a liquid 
path is formed within a frame which supports the mask, and a cooling solution circulates within 
the liquid path. However, this invention also overlooks the possibility of tensions and apertures 
becoming inaccurate during fixation of the mask into the frame. 

[0025] Japanese Patent Publication Nos. 2000-48954, 2000-173769, 2001-203079, and 
2001-110567 disclose metal masks including supplementary lines to prevent drooping of a mask 
shield between the mask and a frame. Like the above-disclosed masks, these masks may be 
stretched and warped while being fixed onto a frame after applying tension in order to 
accomplish highly accurate patterning. 

SUMMARY OF THE INVENTION 

[0026] The present invention provides an evaporation mask that reduces deviation of 
patterns by reducing variation in the accuracy of the widths of apertures that may be caused by 
supporting a taut evaporation mask, a method of manufacturing an organic EL device using the 
evaporation mask, and an organic EL device manufactured by the method. 

[0027] The present invention also provides an evaporation mask that improves pattern 
accuracy by compensating for a total pitch when tension is applied to the evaporation mask, a 
method of manufacturing an organic EL device using the evaporation mask, and an organic EL 
device manufactured by the method. 
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[0028] Additional aspects and/or advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

[0029] According to an aspect of the present invention, there is provided an evaporation 
mask formed of a thin film, wherein the evaporation mask is drawn taut by application of tension 
and comprises at least one mask unit. The mask unit includes a plurality of main apertures and 
a plurality of first dummy apertures formed adjacent to outermost ones of the main apertures in 
a direction in which tension is applied to the evaporation mask. 

[0030] The main apertures may form an effective deposition area, and the first dummy 
apertures may form an ineffective deposition area. 

[0031] At least one of the first dummy apertures may be formed parallel to the main 
apertures, and at least another one of the first dummy apertures may be formed perpendicular 
to the main apertures. 

[0032] The evaporation mask may comprise at least two mask units, and may further 
comprise a plurality of second dummy apertures formed outside and adjacent to the outermost 
mask units in the direction in which tension is applied to the evaporation mask. 

[0033] The second dummy apertures may be formed outside the effective deposition areas 
where the mask units are formed. 

[0034] Alternatively, at least one of the second dummy apertures may be formed parallel to 
the main apertures of the mask units, and at least another one of the second dummy apertures 
may be formed perpendicular to the main apertures. 

[0035] According to an aspect of the present invention, there is provided another evaporation 
mask formed of a thin film, wherein the evaporation mask is drawn taut by application of 
tension. The evaporation mask includes at least two mask units each having at least one main 
aperture and at least one second dummy aperture formed outside and adjacent to the mask 
units located at the outermost sides in the direction in which tension is applied to the 
evaporation mask. 
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[0036] The at least one main aperture of each of the mask units may be used to form an 
effective deposition area, and the at least one second dummy aperture may be formed outside 
of the effective deposition areas where the mask units are formed. 

[0037] Alternatively, the at least one second dummy aperture may comprise at least two 
second dummy apertures, wherein at least one of the second dummy apertures may be formed 
parallel to the at least one main aperture of the mask units, and at least another one of the 
second dummy apertures may be formed perpendicular to the at least one main aperture. 

[0038] According to another aspect of the present invention, there is provided a method of 
manufacturing an organic electroluminescent (EL) device. In this method, first electrodes are 
formed on a substrate. Next, an evaporation mask to form an organic film is disposed over the 
substrate. Here, the evaporation mask is drawn taut by application of tension and has at least 
one mask unit. The mask unit comprises a plurality of main apertures and a plurality of first 
dummy apertures formed adjacent to outmost main apertures in a direction in which tension is 
applied to the evaporation mask. The organic film comprises an effective luminescent area 
formed to cover at least the first electrodes by evaporating an organic material containing an 
organic luminescent material through the main apertures. At this time, a first dummy pattern 
area is formed outside the effective luminescent area through the first dummy apertures. 
Thereafter, second electrodes are formed on the organic film so that the effective luminescent 
area is formed at an area where the first and second electrodes overlap. Finally, the resulting 
structure is sealed. 

[0039] At least one of the first dummy apertures may be formed parallel to the main 
apertures, and at least another one of the first dummy apertures may be formed perpendicular 
to the main apertures. 

[0040] At least two organic EL devices may be manufactured in a single process, and the 
evaporation mask may comprise at least two mask units, through each of which the organic film 
of a single organic EL device can be deposited, and a plurality of second dummy apertures 
outside and adjacent to outermost ones of the mask units in the direction in which tension is 
applied to the evaporation mask. 



7 



Docket No.: 1670.1019 



[0041] The second dummy apertures of the evaporation mask may be located outside the 
effective luminescent areas of the organic EL devices that may be deposited by the outermost 
mask units adjacent to the second dummy apertures. 

[0042] At least one of the second dummy apertures may be formed parallel to the main 
apertures of the mask units, and at least one of the second dummy apertures may be formed 
perpendicular to the main apertures. 

[0043] To form the second electrodes, first, an evaporation mask to form the second 
electrodes may be disposed over the substrate. Here, the evaporation mask is drawn taut by 
application of tension and has at least one mask unit. The mask unit comprises a plurality of 
main apertures and a plurality of first dummy apertures formed adjacent to the outermost main 
apertures in the direction in which tension is applied to the evaporation mask. Then, the second 
electrodes may be formed on the effective luminescent area through the main apertures, and a 
second dummy pattern area may be formed outside the effective luminescent area through the 
first dummy apertures. 

[0044] At least one of the first dummy apertures may be formed parallel to the main 
apertures, and at least another one of the first dummy apertures may be formed perpendicular 
to the main apertures. 

[0045] At least two organic EL devices may be manufactured in a single process. The 
evaporation mask may comprise at least two mask units, through each of which the second 
electrodes of a single organic EL device can be deposited, and a plurality of second dummy 
apertures outside and adjacent to the outermost mask units in the direction in which tension is 
applied to the evaporation mask. 

[0046] The second dummy apertures may be located outside the effective luminescent areas 
of the organic EL devices that are deposited by the outermost mask units adjacent to the 
second dummy apertures. 

[0047] At least one of the second dummy apertures may be formed parallel to the main 
apertures of the mask units, and at least another one of the second dummy apertures may be 
formed perpendicular to the main apertures. 
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[0048] At least two organic EL devices may be manufactured in a single process. The 
second electrodes may be formed using an evaporation mask drawn taut by application of 
tension and having at least two mask units, through which the second electrodes of the organic 
EL device can be deposited. The evaporation mask may comprise a plurality of second dummy 
aperture outside and adjacent to outermost mask units in the direction in which tension is 
applied to the evaporation mask. 

[0049] The second dummy apertures may be located outside the effective luminescent areas 
of the organic EL devices that are deposited by the outermost mask units adjacent to the 
second dummy apertures. 

[0050] At least one of the second dummy apertures may be formed parallel to the main 
apertures of the mask units, and at least another one of the second dummy apertures may be 
formed perpendicular to the main apertures. 

[0051] According to another aspect of the present invention, there is provided another 
method of manufacturing an organic EL device. In this method, first electrodes for an organic 
EL device are formed on a substrate. Next, an evaporation mask to form an organic film is 
disposed over the substrate. Here, the evaporation mask is drawn taut by application of tension 
and includes at least two mask units. Each of the mask units comprises a plurality of main 
apertures and a plurality of second dummy apertures formed outside and adjacent to outermost 
ones of the mask units in a direction in which tension is applied to the evaporation mask. The 
organic film comprising an effective luminescent area is formed to cover at least the first 
electrodes by evaporating an organic material containing an organic luminescent material 
through the main apertures of each of the mask units. Thereafter, second electrodes are 
formed on the organic film so that the effective luminescent area is formed at an area where the 
first and second electrodes overlap. Finally, the resulting structure is sealed. 

[0052] The second dummy apertures may be located outside the effective luminescent areas 
of the organic EL devices that are deposited by outermost ones of the mask units adjacent to 
the second dummy apertures. 

[0053] Alternatively, the second dummy apertures may be formed parallel to the main 
apertures of the mask units, and at least another one of the second dummy apertures may be 
formed perpendicular to the main apertures. 
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[0054] In an alternative process of forming the second electrodes, an evaporation mask to 
form the second electrodes may be disposed over the substrate. Here, the evaporation mask 
may be drawn taut by application of tension and includes at least two mask units. Each of the 
mask units may comprise a plurality of main apertures and a plurality of first dummy apertures 
formed adjacent to the outermost main apertures in the direction in which tension is applied to 
the evaporation mask. Then, the second electrodes may be formed on each of the effective 
luminescent areas through the main apertures, and a second dummy pattern area may be 
formed outside each of the effective luminescent areas through the first dummy apertures. 

[0055] At least one of the first dummy apertures may be formed parallel to the main 
apertures, and at least another one of the first dummy apertures may be formed perpendicular 
to the main apertures. 

[0056] The evaporation mask may comprise a plurality of second dummy apertures outside 
and adjacent to the outermost mask units in the direction in which tension is applied to the 
evaporation mask. 

[0057] The second dummy apertures of the evaporation mask may be located outside the 
effective luminescent areas of the organic EL devices that are deposited by the outermost mask 
units adjacent to the second dummy apertures. 

[0058] At least one of the second dummy apertures may be formed parallel to the main 
apertures of the mask units, and at least another one of the second dummy apertures may be 
formed perpendicular to the main apertures. 

[0059] In another alternative process of forming the second electrodes, the second 
electrodes may be formed using an evaporation mask. The evaporation mask may be drawn 
taut by application of tension and may have at least two mask units, through each of which the 
second electrodes of the organic EL devices may be deposited. The evaporation mask may 
comprise a plurality of second dummy apertures outside and adjacent to outermost mask units 
in the direction in which tension is applied to the evaporation mask. 

[0060] At least one of the second dummy apertures of the evaporation mask may be located 
outside the effective luminescent areas of the organic EL device that may be deposited by the 
outermost mask units adjacent to the second dummy apertures. 
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[0061] The second dummy apertures may be formed parallel to the main apertures of the 
mask units, and at least one of the second dummy apertures may be formed perpendicular to 
the main apertures. 

[0062] According to another aspect of the present invention, there is provided still another 
method of manufacturing an organic EL device. In this method, first electrodes are formed on a 
substrate in a predetermined pattern. Next, an organic film comprising an effective luminescent 
area is formed to cover at least the first electrodes by evaporating an organic material 
containing an organic luminescent material. Thereafter, an evaporation mask to form second 
electrodes is disposed over the organic film. Here, the evaporation mask is drawn taut by 
application of tension and comprises a plurality of main apertures and a plurality of dummy 
apertures formed adjacent to the outermost ones of the main apertures in a direction in which 
tension is applied to the evaporation mask. Second electrodes are formed through the main 
apertures so that the effective luminescent area is formed at an area where the first and second 
electrodes overlap. At this time, a second dummy pattern area is formed outside the effective 
luminescent area through the first dummy apertures. Finally, the resulting structure is sealed. 

[0063] At least one of the first dummy apertures may be formed parallel to the main 
apertures, and at least another one of the first dummy apertures may be formed perpendicular 
to the main apertures. 

[0064] At least two organic EL devices may be manufactured in a single process. The 
evaporation mask may comprise at least two mask units, through each of which the second 
electrodes of a single organic EL device can be deposited, and a plurality of second dummy 
apertures outside and adjacent to outermost ones of the mask units in the direction in which 
tension is applied to the evaporation mask. 

[0065] The second dummy apertures of the evaporation mask may be located outside the 
effective luminescent areas of the organic EL devices that may be deposited by the outermost 
mask units adjacent to the second dummy apertures. 

[0066] At least one of the second dummy apertures may be formed parallel to the main 
apertures of the mask units, and at least another one of the second dummy apertures may be 
formed perpendicular to the main apertures. 
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[0067] According to another aspect of the present invention, there is provided still yet another 
method of manufacturing an organic EL device. In this method, first electrodes for an organic 
EL device are formed on a substrate. Next, an organic film comprising an effective luminescent 
area is formed to cover at least the first electrodes by evaporating an organic material 
containing an organic luminescent material. An evaporation mask to form second electrodes is 
disposed over the organic film. Here, the evaporation mask is drawn taut by application of 
tension and comprises at least two mask units. Each of the mask units comprises a plurality of 
main apertures and a plurality of second dummy apertures formed outside and adjacent to the 
outermost ones of the mask units in a direction in which tension is applied to the evaporation 
mask. Second electrodes are formed through the main apertures of each of the mask units so 
that the effective luminescent area is formed at an area where the first and second electrodes 
overlap. Finally, the resulting structure is sealed. 

[0068] The second dummy apertures of the evaporation mask may be located outside the 
effective luminescent areas of the organic EL devices that may be deposited by the outermost 
mask units adjacent to the second dummy apertures. 

[0069] At least one of the second dummy apertures may be formed parallel to the main 
apertures of the mask units, and at least one of the second dummy apertures may be formed 
perpendicular to the main apertures. 

[0070] According to still another aspect of the present invention, there is provided an organic 
EL device including a substrate, an effective luminescent area, a terminal unit, a sealing unit, 
and a dummy pattern area. The effective luminescent area is formed by sequentially stacking 
first electrodes, an organic film including an organic luminescent layer, and second electrodes 
on the substrate. The organic film emits light at the area where the first and second electrodes 
overlap. The terminal unit is formed on the edge of the substrate outside the effective 
luminescent area and has a first electrode terminal connected to the first electrodes and a 
second electrode terminal connected to the second electrodes. The sealing unit is formed on 
the substrate so as to expose the terminal unit and seal at least the effective luminescent area. 
The dummy pattern area is formed outside of the effective luminescent area. 

[0071] The dummy pattern area may be formed between the effective luminescent area and 
the terminal unit. 
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[0072] The dummy pattern area may be formed inside an area sealed by the sealing unit. 

[0073] The dummy pattern area may be formed of the same material as the organic 
luminescent layer. 

[0074] The dummy pattern area may be formed of the same material as the organic film. 

[0075] The dummy pattern area may be formed of the same material as the second 
electrodes. 

[0076] The dummy pattern area may be formed on the outside of the organic luminescent 
area in an upper area of the organic film. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0077] These and/or other aspects and advantages of the invention will become apparent 
and more readily appreciated from the following description of the embodiments, taken in 
conjunction with the accompanying drawings of which: 

FIG. 1 is an exploded perspective view of a conventional evaporation mask; 
FIG. 2 is a cross-section of part of the evaporation mask of FIG. 1; 
FIG. 3 is a plan view of the evaporation mask of FIG. 1 ; 

FIG. 4 is a perspective view of an evaporation mask according to an embodiment of the 
present invention; 

FIG. 5 is a partial perspective view of a mask unit of the evaporation mask of FIG. 4; 
FIGS. 6 and 7 are cross-sections taken along line ll-ll of FIG. 5; 
FIG. 8 is a graph showing deviation in the widths of apertures in a mask according to the 
present invention; 

FIG. 9 is a plan view of the evaporation mask of FIG. 4; 

FIGS. 10A through 10C are schematic views showing deviation of the total pitch of the 
evaporation mask of FIG. 4 and a line deviation of the evaporation mask; 

FIG. 11 is a plan view of part of a mask unit of an evaporation mask according to another 
embodiment of the present invention; 

FIGS. 12 and 13 are plan views of evaporation masks according to different 
embodiments of the present invention; 



13 



Docket No.: 1670.1019 

FIG. 14 is a perspective view of an evaporation mask according to yet another 
embodiment of the present invention; 

FIG. 15 is a plan view of the evaporation mask of FIG. 14; 

FIGS. 16 through 19 are plan views of evaporation masks according to different 
embodiments of the present invention; 

FIGS. 20 through 29 are views for illustrating a method of manufacturing an organic 
electroluminescent (EL) device, according to the present invention; and 

FIG. 30 is an exploded perspective view of an organic EL device according to an 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0078] Reference will now be made in detail to the embodiments of the present invention, 
examples of which are illustrated in the accompanying drawings, wherein like reference 
numerals refer to the like elements throughout. The embodiments are described below to 
explain the present invention by referring to the figures. 

[0079] Referring to FIGS. 4 through 6, an evaporation mask 20 according to an embodiment 
of the present invention includes a plurality of mask units 21. As shown in FIG. 4, the plurality of 
mask units 21 can be patterned on many products in a single process. The evaporation mask 
20 may be a magnetic thin plate made of nickel or an alloy of nickel and cobalt. Preferably, the 
evaporation mask 20 is made of a nickel-cobalt alloy, which facilitates the formation of fine 
patterns and provides an excellent surface roughness. Apertures 211 and 213 in the 
evaporation mask 20 may be formed in a predetermined pattern by an electro-forming method 
so as to obtain a fine pattern and an excellent surface smoothness. The alloy of Ni and Co may 
be composed of 85% by weight nickel and 15% by weight cobalt. 

[0080] The evaporation mask 20 may be manufactured by an etching method, that is, by 
forming a photoresist layer having a pattern of apertures 211 and 213 on a thin plate, or 
attaching a film having the pattern of apertures 211 and 213 to a thin plate and then etching the 
resulting plate. 

[0081] As shown in FIG. 4, tension is applied to the evaporation mask 20 manufactured by 
the etching method in x- and y-axis directions while its edges are fixed by a clamp or an 
adhesive agent. Then, the taut evaporation mask 20 is joined to a mask frame 30. The mask 
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frame 30 is hollow so as to support the edge of the evaporation mask 20 excluding the portion 
where the mask units 21 have been formed. The joining can be achieved by various methods, 
such as using an adhesive agent, a laser welding method, or a resistance heating welding 
method. Especially, the laser welding method can be used to overcome a problem such as an 
accuracy change or the like. In FIG. 4, reference numeral 31 denotes a welding dot used in 
laser welding. 

[0082] Although not shown in the drawings, a portion of the evaporation mask 20 to be 
welded to the mask frame 30 may be covered by a cover frame to prevent the evaporation mask 
20 from coming off the mask frame 30, in order to overcome stretching or warping of the 
evaporation mask due to poor welding of the evaporation mask 20 to the mask frame 30. 

[0083] As shown in FIG. 5, each of the mask units 21 included in the evaporation mask 20 
includes a pattern of a plurality of apertures 211 and 213, which are defined by strip-like 
shielding portions 212. The apertures 211 and 213 shown in FIGS. 4 and 5 are elongated in 
parallel straight lines. However, the apertures 211 and 213 are not limited to such strip shapes, 
and can be formed in various shapes and patterns, such as lattice or mosaic shapes. A rib 22 is 
installed between adjacent mask units 21 so as to keep a distance therebetween. The rib 22 
can be a first rib 221 for isolating mask units 21 arranged in the x-axis direction, or a second rib 
222 for isolating mask units 21 arranged in the y-axis direction. 

[0084] The apertures 213 are first dummy apertures located at the outermost place in a 
direction in which tension is applied to the evaporation mask 20, while the apertures 211 are 
main apertures located inside the first dummy apertures 213. The first dummy apertures 213 
are used to prevent apertures around the edge of each of the mask units from being deformed 
by tension applied to the evaporation mask 20. As shown in FIG. 5, because the main 
apertures 211 are formed in strips elongated in the y-axis direction, apertures around the edge 
of each of the mask units 21 may be deformed by the tension applied in the x-axis direction 
rather than by the tension applied in the y-axis direction. Accordingly, the first dummy apertures 
213 are installed adjacent to some of the main apertures 211 located at the outer side in the x- 
axis direction. Here, the main apertures 211 are used to form an effective deposition area that 
allows a deposition to form a pattern desired by a user, while the first dummy apertures 213 are 
used to form an ineffective deposition area. 
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[0085] FIG. 6 is a cross-section taken along line ll-ll of FIG. 5. First through third shielding 
portions 212a through 212c are sequentially formed in the x-axis direction starting from a first rib 
221 to form a mask unit 21. First and second main apertures 211a and 211b are sequentially 
formed in the x-axis direction between the first and second shielding portions 212a and 212b 
and between the second and third shielding portions 212b and 212c, respectively. A first 
dummy aperture 213 is formed between the first rib 221 and the first shielding portion 212a. 

[0086] In FIG. 6, the width Ws1 of the first main aperture 211a has a deviation of AWs1, and 
the width Ws2 of the second main aperture 211 b has a deviation of AWs2. AWr1 denotes a 
deviation of the width Wr1 of the first shielding portion 212a, and AWsd denotes a deviation of 
the width Wsd of the first dummy aperture 213. 

[0087] As shown in FIG. 7, when tension is applied to the evaporation mask having the 
apertures with the above widths, an edge 221a of the first rib 221 that defines the first dummy 
aperture 213 located at the edge area of the mask unit 21 is lifted upward or downward due to 
the extension of the evaporation mask in the x-axis direction shown in FIGS. 4 and 5. Hence, 
the deviation AWsd of the width Wsd of the first dummy aperture 213 increases. The deviation 
of the apertures of the evaporation mask after application of tension is shown in FIG. 8. In FIG. 
8, reference character A refers to an evaporation mask manufactured by electroforming, and 
reference character B refers to an evaporation mask manufactured by etching. Since the 
deviation of the width of each of the main apertures typically depends on the deviations of the 
widths of the shielding portions, AWr1, AWr2, AWr3, .... the deviations of the widths of the first 
dummy aperture 213 and the first and second main apertures 211a and 211b, AWsd, AWs1, 
and AWs2, shown in FIG. 8, are divided by the deviation AWr1 of the width of the first shielding 
portion and then expressed as percentage. 

[0088] As shown in FIG. 8, after tension is applied to the evaporation mask, the deviation 
AWsd of the width of the first dummy aperture 21 3 increases by 25 to 75% of the deviation 
AWr1 of the width of the first shielding portion due to deformation of the edge 221a of the first 
rib 221 . The deviations of the widths of the first and second main apertures 211a and 21 1 b, 
AWs1 and AWs2, are nearly the same as the deviation AWr1 of the width of the first shielding 
portion. 



16 



Docket No.: 1670.1019 

[0089] According to the experiment of FIG. 8, because the first dummy aperture 213 is 
deformed when tension is applied in the x-axis direction, deformation of the main apertures 211 
forming an effective deposition area is minimized, and accordingly, highly accurate patterning 
can be achieved. 

[0090] As shown in FIG. 9, because the first dummy apertures 213 exist at the outermost 
edges of each of the mask units 21 , the total pitch Pt is determined as the interval between lines 
C and D which connect the outermost first main apertures 211a of two mask units 21a in the x- 
axis direction. As shown in FIGS. 10A and 10B, the total pitch Pt may have a deviation (Pt max 
- Pt min). As shown in FIGS. 10A through 10C, a line deviation (AX) may be generated. 
Hence, the evaporation mask 20 and the mask frame 30 must be welded together while 
controlling tension for local areas so as to reduce both deviation of the total pitch and line 
deviation. 

[0091] As shown in FIG. 5, the first dummy apertures 213 may have the same shape and 
width as the main apertures 211 , and may be spaced apart from an adjacent first main aperture 
211a by the same interval as the interval between adjacent main apertures 211 . However, the 
first dummy apertures 213 are not limited to the above shape and pattern; any shape and 
pattern may be adopted as long as the pattern of the main apertures 211 is not affected. For 
example, as shown in FIG. 11, the width Wsd of a first dummy aperture 213 may be smaller 
than the width Ws1 of a first main aperture 211a, and the width Wr1 of the first shielding portion 
212a between the first dummy aperture 213 and the first main aperture 211a may be greater 
than the width Wr2 of the second shielding portion 212b between the first and second main 
apertures 211a and 211b. Although not shown in the drawings, various shapes and patterns 
may be applied. 

[0092] The above-described way of shaping and installing first dummy apertures 213 is 
equally applied to the case of FIG. 12, where the main apertures 211 of each of the mask units 
21 are arranged in a lattice pattern. However, the lattice shape of the main apertures 211 
causes both tension in the x- and y-axis directions to affect the accuracy of patterning. Hence, 
the first dummy apertures 213 are formed near the main apertures located at the outermost 
edges of each of the mask units 21. As shown in FIG. 12, the first dummy apertures 213 may 
have a length corresponding to the length of one side of a mask unit 21 and be formed at each 
side of each mask unit. Alternatively, although not shown in the drawings, a plurality of first 
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dummy apertures having a length corresponding to the length of one side of each of the lattice- 
like main apertures 211 may be arranged at each side of each mask unit. 

[0093] The installation of the first dummy apertures 21 3 of FIG. 1 2 can also be applied to an 
evaporation mask 20 of FIG. 13, which includes open mask units 21 that each have a single 
main aperture 211. 

[0094] As shown in FIG. 14, an evaporation mask 20 according to yet another embodiment of 
the present invention includes second dummy apertures 22 to improve accuracy. FIG. 15 is a 
plan view of the evaporation mask 20 of FIG. 14. 

[0095] As shown in FIGS. 14 and 15, the evaporation mask 20 includes at least two mask 
units 21 having a predetermined pattern of main apertures 211. At least one second dummy 
aperture 22 is formed outside the mask units 21 such as to be adjacent to mask units 21a and 
21b located at the outermost edges in the direction where tension is applied. 

[0096] As shown in FIG. 14, if the main apertures 211 of the evaporation mask 20 are strips 
elongated in the y-axis direction, they are seriously deformed in the x-axis direction, and 
accordingly, the total pitch Pt is distorted in the x-axis direction. The distortion of the total pitch 
Pt is prevented by forming the second dummy apertures 22 so as to be adjacent to columns of 
masks 21a and masks 21b that are located on the edges of the evaporation mask 20, 
particularly, at the outermost sides in the x-axis direction. Here, because the second dummy 
apertures 22 are deformed due to tension applied in the x-axis direction, the main apertures 211 
formed inside the second dummy apertures 22 are prevented from being deformed due to the 
tension. Consequently, the total pitch Pt is compensated. 

[0097] As shown in FIGS. 14 and 15, the second dummy apertures 22 can be formed in the 
same shape and with the same width as the main apertures 211 . However, the second dummy 
apertures 22 can have various shapes and patterns as long as they don't affect the pattern of 
the main apertures 211. Also, the second dummy apertures 22 may be formed on the exterior 
sides of the outermost mask units 21 a and 21 b so as to be as close as possible to the 
outermost mask units 21a and 21b without interfering with deposition areas desired by a user, 
that is, with effective deposition areas where deposition is achieved through the outermost mask 
units 21a and 21b. Of course, the second dummy apertures 22 must be located inside the 
welding dots 31 of the evaporation mask 20. 
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[0098] On the other hand, as shown in FIG. 16, if alignment marks 23 are formed outside a 
configuration of mask units 21 in order to assist in alignment with a substrate where deposition 
is to be performed, the alignment marks 23 must not be deformed when tension is applied to the 
evaporation mask 20. If the alignment marks 23 are deformed, the evaporation mask 20 is not 
properly aligned with the substrate, thus causing distortion of the total pitch and inaccurate 
patterning. 

[0099] To avoid deformation of the alignment marks 23, a pair of second dummy apertures 
221 and 222 is formed at both sides of each of the alignment marks 23. The inner second 
dummy aperture 221 prevents the total pitch Ptfrom being distorted, thereby increasing the 
accuracy of patterning. The outer second dummy aperture 222 prevents the alignment marks 
23 from being deformed, thereby accurately aligning the substrate with the evaporation mask 
20. 

[00100] As shown in FIG. 17, the second dummy apertures 22 can be equally applied to the 
case where the main apertures 211 of each of the mask units 21 are formed in a lattice pattern. 
However, because the main apertures 211 have a lattice pattern, a tension in the y-axis 
direction as well as a tension in the x-axis direction adversely affects the accuracy of the total 
pitch Pt, so second dummy apertures 22 are also formed adjacent to the main apertures located 
at the outermost sides in the y-axis direction. The way of installing the second dummy 
apertures 22 as in FIG. 17 is also applied to an evaporation mask 20 of FIG. 18 including open 
mask units 21, each formed of a single main aperture 211. 

[00101] Since the evaporation mask 20 having the second dummy apertures 22 described 
with reference to FIGS. 14 through 18 does not include the first dummy apertures 213, the total 
pitch corresponds to the interval between the outermost main apertures in the outermost mask 
units. However, the evaporation mask 20 according to the present invention is not limited to the 
above determination of the length of the total pitch, but can be formed of a combination of the 
first dummy apertures 213 and the second dummy apertures 22 as shown in FIG. 19. Here, the 
combination of the first and second dummy apertures 213 and 22, respectively, may be a 
combination of all of the above-described embodiments. 

[00102] In the evaporation mask 20 of FIG. 19, having the first and second dummy apertures 
213 and 22, respectively, each of the mask units 21 prevents deformation of its main apertures 
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forming an effective deposition area and improves the accuracy of the total pitch. Thus, highly 
accurate patterning can be achieved. 

[00103] A method of manufacturing an organic EL device using the above-described 
evaporation mask 20 according to the present invention will now be described with reference to 
FIGS. 20 through 30. Referring to FIG. 20, first, a transparent conductive film 43 and a metal 
conductive film 44 are sequentially stacked on a transparent substrate 41. The transparent 
conductive film 43 may be formed of ITO, and the metal conductive film 44 may be formed of 
chrome (Cr). The substrate 41 may be formed of transparent glass, plastic, or the like. Before 
the transparent conductive film 43 and the metal conductive film 44 are formed on the substrate 
41 , a buffer layer 42 may be formed to provide a smooth substrate and prevent penetration of 
impure atoms. The buffer layer 42 may be formed of Si0 2 . The substrate 41 may be large 
enough to form at least two organic EL devices thereon through a single process. 

[00104] Next, as shown in FIG. 21 , external electrode terminals 441 and 442, which may 
serve as first and second electrode terminals, respectively, are formed by processing the metal 
conductive film 44 formed on the upper surface of the substrate 41 . FIG. 21 refers to the case 
where a plurality of organic EL devices are manufactured in a single process. However, for 
convenience of explanation, the manufacture of a single organic EL device will now be 
described by cutting off an organic EL device from the plurality of EL devices as shown in FIG. 
21. 

[00105] FIG. 22A refers to an organic EL device of FIG. 21 , and FIG. 22B is a cross-section 
taken along line Ill-Ill of FIG. 22A. As shown in FIGS. 22A and 22B, the external electrode 
terminals 441 and 442 are the basis of the formation of the first and second electrode terminals 
51 and 52 of FIG. 23A, and the transparent conductive film 43 is partially exposed on the 
substrate 41 . 

[00106] Thereafter, as shown in FIGS. 23A through 23C, internal electrode terminals 431 and 
432 for the first and second electrodes 51 and 52 and a predetermined pattern of transparent 
conductive lines 433 are formed by patterning the exposed portion of the transparent conductive 
film 43 on the substrate 41 . The transparent conductive lines 433 are connected to the first 
electrode terminals 51 and serve as first electrode lines 61 . FIG. 23B is a cross-section taken 
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along line IV-IV of FIG. 23A, and FIG. 23C is a cross-section taken along line V-V of FIG. 23A. 
The patterning of the transparent conductive film 43 may be achieved by photolithography. 

[00107] Next, as shown in FIGS. 24A and 24B, an inter-insulator 64 is formed between 
adjacent first electrode lines 61 . FIG. 24B is a cross-section taken along line VI-VI of FIG. 24A. 
The inter-insulator 64 may be formed of photoresist, photosensitive polyimide, or the like using a 
photolithography method or the like. 

[00108] Although not shown in the drawings, at the same time the inter-insulator 64 is formed, 
a shielding wall may be further formed inside and outside a place to be coated with an adhesive 
agent so as to seal up a cap, and an outer-insulator may be formed between the first electrode 
line 61 and the second electrode terminal 52. As described later, the outer-insulator is formed 
to prevent problems such as disconnection due to the step difference between second electrode 
lines and the second electrode terminals 52 upon formation of the second electrode lines. A 
buffer layer may be further formed below the outer-insulator by processing the transparent 
conductive film 43 to improve the adhesive strength between the outer- insulator and a 
substrate. Separators may be simultaneously formed to form an organic EL film and a pattern 
of second electrode lines. Partitions for preventing the organic EL film from being damaged 
may be formed simultaneously. Shielding portions may be formed simultaneously on the place 
to be coated with an adhesive agent. 

[00109] Then, an organic film is deposited using an evaporation apparatus shown in FIG. 25. 
In the evaporation apparatus of FIG. 25, an evaporation source 92 for evaporating an organic 
material is installed within a chamber 91 in a vacuum state, and the evaporation mask 20 
supported by the mask frame 30 is installed over the evaporation source 92. As described 
above, the substrate 41 having first electrode lines and an inter-insulator formed thereon is 
mounted over the evaporation mask 20. A magnet unit 93 is closely installed over the substrate 
41. 

[00110] As shown in FIGS. 26A through 26C, an organic film 63 is deposited using an 
evaporation apparatus as shown in FIG. 25. The organic film 63 can be any organic film used in 
an organic EL device, and can be formed by stacking, a hole transport layer, an organic 
luminescent layer, an electron transport layer, and the like to form a single or complex structure. 
The organic film 63 can be made of various organic materials including copper phthalocyanine 
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(CuPc), N, N'-Di (naphthalene-l-yl)-N, N'-diphenyl-benzidine (NPB), and tris-8-hydroxyquinoline 
aluminum (Alq3). In the case of full color organic EL devices, the organic film 63 can be formed 
in various patterns such that the patterned organic luminescent layer corresponds to the color of 
each pixel. 

[001 11] The organic film 63 may be formed after the evaporation mask 20 is mounted on the 
evaporation apparatus of FIG. 25. Here, the evaporation mask 20 may be the evaporation 
mask 20 according to any of the embodiments of the present invention described with reference 
to FIGS. 4 through 19. 

[00112] In other words, as described above with reference to FIGS. 4 through 13, the 
evaporation mask 20 having the main apertures 211 and the first dummy apertures 213 can be 
used to form an organic film. Here, the first dummy apertures 213 are formed adjacent to the 
outermost main apertures 211a in a direction in which tension is applied, i.e., in a direction 
perpendicular to the direction of the length of the main apertures 211 . Also, as described above 
with reference to FIGS. 14 through 19, the evaporation mask 20 having the second dummy 
apertures 22, included in at least two mask units for forming an organic EL device, can be used 
to form an organic film. Here, the second dummy apertures 22 are formed outside the mask 
units, adjacent to mask units in a direction in which tension is applied, i.e., in a direction 
perpendicular to the direction of the length of the main apertures 211 . Furthermore, although 
not shown in the drawings, an evaporation mask having both the first and second dummy 
apertures 213 and 22, respectively, can be used to form an organic film. 

[00113] As shown in FIG. 26C, a first dummy pattern area 70 is formed by the first dummy 
apertures 213. FIG. 26C is a partially magnified cross-section of the portion indicated by 
reference character VIII. 

[00114] As shown in FIGS. 26A through 26C, the organic film 63 is formed by depositing a 
hole transport layer 631 on the first electrode lines 61 and the inter-insulators 64 and then 
depositing red (R), green (G), and blue (B) organic luminescent layers 632 on the hole transport 
layer 631 such as to form color patterns. Here, the hole transport layer 631 can be blanket 
deposited without patterns, and the organic luminescent layers 632 may be formed in a pattern. 
In FIG. 26C, the organic luminescent layers 632 having a pattern are deposited using the 
above-described evaporation masks according to the present invention. As described above, 
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the R, G, and B organic luminescent layers 632, formed on the first electrode lines 61 , 
correspond to areas where the first electrode lines intersect with the second electrode lines, and 
accordingly emit light in response to the application of power. Thus, the R, G, and B organic 
luminescent layers 632 form an effective luminescent area 60. 

[00115] As shown in FIG. 26C, if the R, G, and B organic luminescent layers 632 are 
deposited using the evaporation mask having the first dummy apertures, dummy organic 
luminescent layers 632a are further deposited between the second electrode terminals 52 and 
the first electrode lines 61 , that is, the effective luminescent area 60, through the first dummy 
apertures. The dummy organic luminescent layers 632a form the first dummy pattern area 70. 

[00116] As shown in FIG. 27, if the hole transport layer 631 is deposited using an evaporation 
mask for forming an organic film as shown in FIG. 13, the first dummy pattern area 70 further 
includes a dummy hole transport layer 631a. Here, although not shown in the drawings, organic 
films can be deposited to the same height in the first dummy pattern area 70 by controlling the 
widths of the first dummy apertures 213 of FIG. 13. 

[00117] As described above, if evaporation masks capable of forming the first dummy pattern 
area 70 have second dummy apertures, the variation of the total pitch is reduced to thus 
improve the accuracy of patterning of the effective luminescent area, particularly the organic 
luminescent layers. 

[00118] Since the first dummy pattern area 70 is formed outside the effective luminescent area 
60 where the first electrode lines intersect with the second electrode lines, that is, formed in an 
area where the first electrode lines do not intersect with the second electrode lines, the first 
dummy pattern area 70 corresponds to an ineffective luminescent area where no light emission 
occurs. The deposition using an evaporation mask capable of forming the first dummy pattern 
area 70 contributes to improvement of the accuracy of patterning in the effective luminescent 
area 60. 

[00119] As shown in FIGS. 28A and 28B, after the organic film 63 is deposited, the second 
electrode lines 62 may be formed of aluminum (Al) or calcium (Ca) in a predetermined pattern 
on the organic film 63 such as to intersect with the first electrode lines 61 . Like the deposition of 
the organic film 63, the second electrode lines 62 may be formed using an evaporation mask in 
an evaporation apparatus as shown in FIG. 25. At this time, the second electrode lines 62 may 
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be patterned using an evaporation mask having a predetermined pattern or by previously 
installing a separator for forming a pattern and then performing blanket deposition on the 
separator. 

[00120] For example, as in the deposition of the organic film 63 having the organic 
luminescent layers 632, the second electrode lines 62 can be patterned using the evaporation 
mask having first and/or second dummy apertures described with reference to FIGS. 4 through 
19. FIG. 29 shows an example of patterning the second electrode lines 62 using an evaporation 
mask. To be more specific, when the evaporation mask 20 of FIG. 4, having a pattern of main 
apertures 211 and the first dummy apertures 213, is used to form the second electrode lines 62, 
second dummy electrode lines 62a are deposited on the exterior side of the effective 
luminescent area 60, which is where the organic film 63 emits light due to the crossing of the 
first and second electrode lines 61 and 62. The second dummy electrode lines 62a form a 
second dummy pattern area 71 . Because the second dummy electrode lines 62a are not 
connected to second electrode terminals which receive external power, the second dummy 
pattern area 71 corresponds to an ineffective luminescent area where no light emission occurs, 
as in the first dummy pattern area 70. As shown in FIG. 29, preferably, the second dummy 
electrode lines 62a may be formed outside the effective luminescent area 60 on the upper 
surface of the organic film 63 so as not to contact the first electrode lines 61 . 

[00121] A method of depositing an organic film using an evaporation mask forming an organic 
film and depositing second electrode lines using an evaporation mask forming second 
electrodes is described above. However, it is natural that the second electrode lines may be 
deposited using an evaporation mask according to the present invention regardless of which 
evaporation mask is used to deposit the organic film. 

[00122] As shown in FIG. 30, if an organic film and second electrode lines are completely 
formed, a sealing cap 81 is joined to the substrate 41 so as to serve as a sealing portion 80. A 
flexible printed circuit board 82 is connected to the first and second electrode terminals 51 and 
52 exposed to the outside of the sealing portion 80, thereby completing the assembly of an 
organic EL device. The sealing may be achieved by any other methods applied to organic EL 
devices. 
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[00123] As shown in FIG. 30, the organic EL device according to the present invention has the 
effective luminescent area 60 where an organic film is formed between the first and second 
electrode lines 61 and 62. The organic EL device according to the present invention also 
includes a terminal unit 50 having the first and second electrode terminals 51 and 52, which 
supply power to the first and second electrode lines 61 and 62, respectively, of the effective 
luminescent area 60. Furthermore, the organic EL device according to the present invention 
may include the second dummy pattern area 71 and/or the first dummy pattern area 70, which is 
formed outside the effective luminescent area 60, that is, between the effective luminescent 
area 60 and the terminal unit 50. Since the structures and functions of the components of the 
organic EL device according to the present invention have been described with reference to 
FIGS. 20 through 29, they will not be described here in detail. 

[00124] As described above, according to the present invention, an organic EL device having 
first and/or second dummy pattern areas in an ineffective luminescent area is manufactured 
using an evaporation mask having first and/or second dummy apertures, thereby improving the 
accuracy of patterning of an effective luminescent area where light emission occurs. 

[00125] The present invention has the following effects. Firstly, the accuracy of the patterning 
of an effective deposition area may be improved. 

[00126] Secondly, if several devices are formed at one time in a single process, the accuracy 
of the total pitch is improved, and thus the manufacturing yield may be improved. 

[00127] Thirdly, a substrate may be accurately aligned with an evaporation mask. 

[00128] Fourthly, because an organic EL device according to the present invention includes a 
dummy pattern area, that is, an ineffective luminescent area, an effective luminescent area 
where light emission occurs may have smaller pixels, resulting in a finer resolution. 

[00129] Fifthly, even when tension is applied to an evaporation mask to tautly support the 
evaporation mask, the accuracy of the pattern of the evaporation mask is not degraded. 

[00130] Although a few embodiments of the present invention have been shown and 
described, it would be appreciated by those skilled in the art that changes may be made in 
these embodiments without departing from the principles and spirit of the invention, the scope of 
which is defined in the claims and their equivalents. 
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